Economic-dependent partnerships (EDP) are an understudied HIV risk correlate among young men who have sex with men (YMSM) in the U.S. We explored whether YMSM's psychological resilience buffered against the effect of socioeconomic disadvantage on EDPs, after accounting for other psychosocial risks. Data come from an observational study assessing YMSM's HIV vulnerabilities. We developed indices for socioeconomic disadvantage, psychosocial profiles, and cumulative promotive factors. Multivariable logistic regressions tested the main associations of these indices on EDPs. Protective models tested whether psychosocial profiles exacerbated and cumulative promotive factors buffered the effects of socioeconomic disadvantage on EDPs. 31% and 23% of YMSM reported EDPs with main and casual partners, respectively. For both outcomes, we found support for adjusted compensatory models. Socioeconomic disadvantage was associated with increased odds of EDPs with main (AOR = 1.45, p < .001) and casual (AOR = 1.47, p < .001) partners. Psychosocial profiles were also associated with increased odds of EDPs with main (AOR = 1.53, p = .001) and casual (AOR = 1.67, p < .001) partners. Cumulative promotive factors was associated with decreased odds of EDPs with main (AOR = 0.66, p = .003) and casual (AOR = 0.72, p = .035) partners. Our findings elucidate the need for multilevel interventions that provide opportunities for socioeconomic advancement and improve psychosocial/psychological functioning for at-risk YMSM.
Introduction
Young men who have sex with men (YMSM; ages 13-29 years; CDC, 2017), particularly racial/ethnic minority YMSM, account for a large proportion of new HIV diagnoses in the United States. These disparities manifest most acutely within socioeconomically disadvantaged regions (e.g., areas characterized by high poverty, unemployment, and racial segregation) (Bauermeister, Eaton, & Stephenson, 2016; Pellowski, Kalichman, Matthews, & Adler, 2013) . Given these circumstances, YMSM are at greater risk for creating or maintaining economicdependent partnerships (EDP)that is, partnerships based on economic means for survival.
EDPs warrant distinction from transactional sex and commercial sex work (i.e., the exchange of sexual activity for needs such as money, housing/shelter, and material goods; Baral et al., 2015; Bimbi, 2007; Bauermeister et al., 2016; Gangamma, Slesnick, Toviessi, & Serovich, 2008; Keuroghlian, Shtasel, & Bassuk, 2014; Marshall, Shannon, Kerr, Zhang, & Wood, 2010; Mustanski, Newcomb, & Clerkin, 2011) . For one, though there is significant overlap, EDPs do not necessarily imply the occurrence of a sexual transaction. Prior work has demonstrated positive associations between YMSM's socioeconomic stress and risk outcomes and correlates (e.g., substance use; Pellowski et al., 2013; Wong, Kipke, Weiss, & McDavitt, 2010) , warranting a better understanding of EDPs as a risk correlate for HIV. Secondly, EDPs have a greater focus on a personal relationship whereas transactional sex or commercial sex work are more client/consumer-focused (Koken & Bimbi, 2014) . In all of these contexts, individuals' sexual agency may be compromised (e.g., ability to negotiate safe sex practices) in fear of losing a dire and desired outcome (e.g., acquiring food or shelter; Biello et al., 2017; Gorbach & Holmes, 2003; Oldenburg, Perez-Brumer, Reisner, & Mimiaga, 2015; Walls & Bell, 2011) . Given the potential power differential that inhibit individuals' sexual health-promoting behaviors, EDP may contribute to primary partner-based HIV transmission. However, there remains a poor understanding of factors that contextualize the development of these partnerships.
Intertwining risk and promotive factors in YMSM's lives shape their HIV vulnerability. Using risk frameworks, researchers have noted associations between social disadvantage (e.g., low education, unemployment, homelessness, and poverty) and HIV-related correlates and outcomes (Díaz, Ayala, & Bein, 2004; Duncan et al., 2017; Greenwood et al., 2001; Hope & MacArthur, 1998) . Given these complex dynamics, researchers have advocated for the use of integrated approaches to understand how these risks converge and contribute to HIV risk behaviors, above and beyond the effect of individual negative psychosocial conditions on their own (Halkitis et al., 2015; Herrick, Stall, Egan, Schrager, & Kipke, 2014; Herrick, Stall, Goldhammer, Egan, & Mayer, 2013; Mustanski, Garofalo, Herrick, & Donenberg, 2007; Reed & Miller, 2016; Stall et al., 2003; Storholm, Halkitis, Siconolfi, & Moeller, 2011; Van den Berg et al., 2017) . Furthermore, prior evidence suggests that the association of negative psychosocial conditions (e.g., current psychological and psychosocial distress and substance use) is especially profound among those who are multiply marginalized (e.g., socioeconomically disadvantaged, racial minorities; Nehl, Klein, Sterk, & Elifson, 2016; Wolitski, Valdiserri, & Stall, 2008) .
As an alternative to risk framework approaches, HIV researchers have called for the inclusion of resiliencebased frameworks in prevention research , as it may inform innovative intervention efforts. Resilience theory provides a strengths-based approach to explore the processes by which individuals overcome the negative effects of risk exposure (Fergus & Zimmerman, 2005) . Two common approaches to resilience analyses include compensatory resilience modelling (i.e., do health promotive factors directly reduce the likelihood of a negative outcome?), and risk-protective modelling (i.e., do health promotive factors buffer the effects of a risk exposure on a negative outcome?) (Fergus & Zimmerman, 2005) . Beyond informing how to circumvent or buffer risk, resilience research can also highlight the positive and health promotive aspects in YMSM's lives (Harper, Brodsky, & Bruce, 2012) . Similar to the syndemics literature, researchers have begun to examine how cumulative promotive/resilience factors (e.g., psychological adjustment and community resources) enhance well-being and/or reduce the likelihood of negative health outcomes among heterosexual youth (Stoddard et al., 2013) . Within the HIV literature, though some studies have begun to explore resilience in samples of sex workers (Burnes, Long, & Schept, 2012; Buttram, Surratt, & Kurtz, 2014) , few studies have addressed psychological/ psychosocial resilience in the contexts of EDP in YMSM.
The goal of our study was to examine whether cumulative risk and resilience factors were associated with maintaining or initiating EDPs in a sample of YMSM living in Metropolitan Detroit. Consistent with prior research, we hypothesized that cumulative social disadvantage and YMSM's syndemic profiles would be associated with greater likelihood of reporting EDPs. Building on the resilience framework, we then examined the association between participants' cumulative health promotive factors and reporting EDPs. Consistent with the compensatory resilience model, we hypothesized cumulative protective factors would decrease the odds of YMSM reporting EDPs. Finally, we sought to test whether there was a risk-protective model. Therefore, we tested whether YMSM's cumulative promotive factors modified the effect of social disadvantage and/or current psychosocial syndemic profiles on EDP among YMSM. We hypothesized that cumulative protective factors would attenuate the association between reporting EDPs and social disadvantage and psychosocial syndemic profile.
Materials & methods
Data for this manuscript come from a cross-sectional, observational study focused on examining the multilevel factors that shape YMSM's vulnerability to HIV, conducted by a community-academic partnership in the Detroit Metropolitan Area (DMA). We recruited participants online and in-person from May to October 2012 (Bauermeister et al., 2014; Meanley et al., 2015) . Online advertisements were placed on Facebook and Black Gay Chat Live. In-person advertisements were posted in DMA gay bars, clubs, and community events. Participation eligibility included being between the ages of 18-29 years, identifying as cis-male or transgender, residing in the DMA (verified by zip code and IP address), and reporting prior sexual intercourse with a man. Consenting, eligible participants completed a 45-60 min questionnaire ascertaining risk behaviors, self-reported HIV status, psychosocial factors, community/neighborhood characteristics, and sociodemographic characteristics. We used established guidelines to screen out duplicate and falsified entries by assessing participants' online presence, email, IP addresses, operating system/browser information, irregular response patterns, and survey completion time (Bauermeister et al., 2012) . We recruited 397 cis-male identified YMSM. Upon study completion, participants were emailed a $30 VISA e-gift card. The University of Michigan Institutional Review Board approved all procedures for this study.
Measures

Economic-dependent partnerships
For EDP with a main partner, participants indicated if they ever stayed with a main partner because they were worried about finances, a place to live, expenses such as groceries, utilities, and other bills, or in need of providing support for a dependent (4 items; 0 = No, 1 = Yes). For EDP with a new partner, participants indicated if they ever started a new sexual relationship because they hoped the new partner would help with finances, a place to live, expenses such as groceries, utilities, and other bills, or in need of providing support for a dependent (4 items; 0 = No, 1 = Yes). Each set of items were summed and recoded to indicate any economic-based partnership with a MAIN partner and any economic-based partnership with a NEW partner (0 = No, 1 = Yes).
Socioeconomic disadvantage
We dichotomized participants' responses to education (0 = More than HS/GED, 1 = HS or less), employment status (0 = Full or part-time employment, 1 = Unemployed), income (0 = Above federal poverty line, 1 = Below federal poverty line), homelessness (0 = No nights homeless/ transient; 1 = 1 + night homeless/transient), and health insurance status (0 = Any health insurance, 1 = No health insurance). These items were summed with higher scores reflecting greater disadvantage [range 0-5].
Current psychosocial syndemic profile
We selected validated measures for depressive symptoms, anxiety, internalized homophobia, and stimulant use (Derogatis & Melisaratos, 1983; Herek, Cogan, Gillis, & Gunt, 1998; Zhang et al., 2012) . We selected these variables based on a fundamental definition of psychosocial conditionsany mental state, psychological trait, or aspect of the social environment that may influence a physical health outcome through a psychological mechanism (Macleod & Smith, 2003) . Additionally, these factors have been observed to have independent associations with HIV risk in prior analyses with samples of sexual minority men (DeLonga et al., 2011; Frost, Parsons, & Nanín, 2007; Lelutiu-Weinberger et al., 2013; Safren, Reisner, Herrick, Mimiaga, & Stall, 2010) .
To create psychosocial profiles, we employed methods similar to prior work by standardizing the composite scores for depression, anxiety, and internalized homophobia (Stoddard et al., 2013) . These scores were then recoded to reflect high (>1 standard deviation (SD) above the mean), moderate (−1 to 1 SD from the mean), and low levels (>1 SD below the mean) of the risk factor. For stimulant use, we recoded the sum of any indication of using crack/cocaine, ecstasy/MDMA, methamphetamine/other amphetamines, or amyl nitrates ("poppers") in the past 30 days (0 = No stimulant use, 1 = Any stimulant use). Finally, we summed and standardized these four variables with high scores reflecting higher cumulative psychosocial risk.
Cumulative promotive factors
We included validated scales assessing self-esteem, life purpose (meeting one's own needs for purpose and selfworth), friend support, family support, and positive outlook (Connor & Davidson, 2003; Procidano & Heller, 1983; Rosenberg, 1965; Steger, Frazier, Oishi, & Kaler, 2006; Vinokur & Van Ryn, 1993) . Self-esteem and social support were selected given prior work that demonstrated their protective association with sexual risk outcomes (Glick & Golden, 2014; Rosario, Schrimshaw, & Hunter, 2006) . We included life purpose and positive outlook based on prior literature in positive psychology on the ways common adversity-related triggers (e.g., HIV infection) potentiate positive adaptation (e.g., reorienting life philosophies and self-evaluations; Linley & Joseph, 2011) .
Similar to the psychosocial profile, we standardized the composite scores of each protective factor scale to reflect high (>1 SD above the mean), moderate (−1 to 1 SD from the mean), and low levels (>1 SD below the mean) of the promotive factor. We standardized the summation of these five factors with high scores reflecting high cumulative promotive factors.
Sociodemographic characteristics
Participants self-reported their age, race/ethnicity (Non-Hispanic White, Non-Hispanic Black, Hispanic/Latino All-Races, and Other/Multiple Races), sexual identity (gay/homosexual, bisexual, and Other MSM identity), and HIV status (negative, positive, and unaware).
Data analytic strategies
We used listwise deletion to remove participants with missing data given no statistically significant sociodemographic differences between participants with missing and non-missing responses. Our final analytic sample was N = 374 YMSM. We tested bivariate associations of our EDP outcomes by independent variables using unadjusted logistic regressions. These tests informed model building for our compensatory and risk-protective resilience models. Multivariable compensatory models (logistic regressions) assessed independent associations of cumulative socioeconomic disadvantage, psychosocial profile, and cumulative promotive factors on the odds of reporting any EDP with main and new partners.
Lastly, we examined whether participants' psychosocial profiles and cumulative promotive factors moderated the effect of socioeconomic disadvantage on EDP (riskprotective models).
Results
Participant characteristics
The mean age of the sample was 23.11 years (sd = 2.84; Table 1 ). We had a racially/ethnically diverse sample consisting of 49% Non-Hispanic Black, 28% Non-Hispanic White, 8% Hispanic/Latino all races, and 16% who reported Other/Mixed Race. Participants predominantly identified as gay/homosexual (84%) with smaller numbers of bisexual (8%) or Other MSM (8%) identities. Ten percent of our sample self-reported being HIV-positive and HIV status-unaware, respectively. Regarding socioeconomic disadvantage, 32% reported an education level at or below a high school level, 30% were currently unemployed, 48% reported a yearly income below the federal poverty line, 16% indicated 1+ nights transient/ homeless in the past 30 days, and 42% had no current health insurance.
Economic-dependent partnership with a main partner
Among our sample, 31% reported ever being in an EDP with a main partner. Unadjusted models (Table 2) indicated increased odds of being in an EDP with increases in cumulative socioeconomic disadvantage (OR = 1.49, 95% CI: 1.28-1.74) and psychosocial syndemic profiles (OR = 1.74, 95% CI: 1.38-2.19) as well as decreased odds with increases in cumulative promotive factors (OR = 0.56, 95% CI: 0.44-0.72). Unadjusted models indicated no associations by age, race/ethnicity, sexual identity, or HIV status. In our multivariable compensatory model, increases in socioeconomic disadvantage (AOR = 1.46, 95% CI: 1.24-1.72) and psychosocial syndemic profile (AOR = 1.53, 95% CI: 1.18-1.98) remained associated with increased odds and cumulative promotive factors (AOR = 0.66, 95% CI: 0.50-0.86) remained associated with decreased odds of being in an EDP with a main partner. Our risk-protective model yielded no statistically significant interactions between socioeconomic disadvantage and syndemic profile or cumulative promotive factors, respectively.
Economic-dependent partnership with a new partner
Among our sample, 23% reported ever being in an EDP with a new partner. Unadjusted models (Table 3) indicated that Non-Hispanic White participants exhibited decreased odds of being in an EDP with a new partner compared to their Non-Hispanic Black counterparts (OR = 0.28, 95% CI: 0.13-0.59). Increases in socioeconomic disadvantage (OR = 1.54, 95% CI: 1.30-1.83) and psychosocial syndemic profiles (OR = 1.87, 95% CI: 1.46-2.39) were associated with greater odds of being in an EDP with a new partner. Cumulative promotive factors were associated with decreased odds of being in an EDP with a new partner (OR = 0.61, 95% CI: 0.47, 0.80). There were no unadjusted associations by age, sexual identity, and HIV status. Socioeconomic disadvantage (AOR = 1.47, 95% CI: 1.22-1.77), psychosocial syndemic profile (AOR = 1.67, 95% CI: 1.26-2.21), and cumulative protective factors (AOR = 0.72, 95% CI: 0.53-0.98) maintained statistically significant associations with the odds of ever being in an EDP in our compensatory model. We observed no statistically significant interactions of socioeconomic disadvantage by psychosocial syndemic profile or cumulative protective factors in our risk-protective model.
Discussion
EDPs are both a survival method and a risk factor for HIV among YMSM. EPBs have been understudied in the behavioral health literature, particularly in high HIV risk groups like YMSM (Baral et al., 2015) . Our sample of YMSM exhibited a high proportion reporting EDPs with nearly 1 in 3 indicating that they stayed with a main partner for economic needs and over 1 in 5 indicating they started a new sexual relationship for economic needs. Consistent with our hypotheses and prior literature, YMSM who experienced greater cumulative socioeconomic disadvantage were more likely to experience EDP with main and new partners alike (Bauermeister et al., 2016; Bimbi, 2007; Newman, Rhodes, & Weiss, 2004) . These findings underscore the importance of contextualizing EDPs through YMSM's composite socioeconomic profiles, rather than assuming that each disadvantaged characteristic is independent of each other.
Even after adjusting for cumulative socioeconomic disadvantage, non-Hispanic Whites were less likely than their Black counterparts to EDP with a new sexual partner. These findings may also speak to Black YMSM's increased risk for HIV infection compared to White YMSM, with Black YMSM prioritizing socioeconomic needs over sexual/physical health needs (Graham, Aronson, Pulliam, Mann, & Rhodes, 2014) . These racial/ethnic disparities might also suggest that other social mechanisms might increase Black YMSM's economic reliance on new partners. For instance, researchers and policymakers have recognized that the earning worth of a dollar among Whites is the equivalent of .80 cents for African Americans (Williams & Collins, 2001) ; understanding how to account for these racial/inequities in the measurement of cumulative socioeconomic disadvantage are warranted. Given data suggesting that beyond these income-level associations, for example, community-level disadvantage might also contribute to the persisting HIV-related socioeconomic disparities experienced by Black/African American communities in the DMA (Bauermeister, Connochie, et al., 2017; New Detroit: The Coalition, 2014) . Future research examining how these processes manifest are warranted.
Consistent with prior research, greater negative psychosocial conditions (syndemic profiles) were associated with EDPs. The sole focus on current psychosocial profiles, however, may overstate risk-driven frameworks and miss opportunities to promote resilience in future HIV interventions . In our analyses, for instance, we found that the impact of psychosocial factors on EDP is countered in the presence of promotive factors. Consistent with a compensatory resilience model (Fergus & Zimmerman, 2005) , YMSM with greater cumulative promotive factors were less likely to report being in EDPs than those with less promotive factors, even while controlling for cumulative socioeconomic disadvantage and psychosocial profiles. These findings highlight the need to include promotive factors in efforts targeting behavioral risk factors for HIV infection. In our analyses, however, we found no support for a risk-protective model. Future research should explore whether the buffering effect of promotive factors on the relationship between EDP and psychosocial profiles might be attributable to community and structural factors (e.g., access to financial assistance programs; beneficial social connections and community resources) rather than individual-level factors, as measured in our study. Furthermore, given its connection to HIV risk (Koblin et al., 2006; Mustanski et al., 2007) , future studies should seek to understand the interaction of intimate partner violence on the association between EDPs, sexual risk behaviors, and HIV seroconversion in YMSM.
In light of our findings, we also acknowledge the limitations of our study. Though we nest EDPs within an HIV-risk framework, we are unable to ascertain YMSM's health promotive behaviors in these contexts; specifically, our findings do not account for condomuse or other protective methods while engaging in EDPs (Note: Data for this study were collected prior to PrEP rollout). A current understanding of protective factors that inform sexual health promotive behaviors may inform harm-reduction strategies for YMSM who are in EDPs.
Though commonly applied, the additive/count approach to indexing cumulative variables (e.g., socioeconomic disadvantage, psychosocial profile, and promotive factors) is not without its challenges. Experts have argued that this approach assumes equal weighting with respect to how they shape health outcomes, includes factors that may interact with one another, and provides limited information with respect to areas for intervention (Tsai & Burns, 2015) . Future efforts may benefit from structural equation modeling approaches using latent variables to account for these concerns. Another limitation of this study is that we are unable to assert causal inferences based on the inherent limitations of the cross-sectional study design (e.g., lack temporal directionality of independent and dependent variables; inability to randomize on the independent variables). Future studies should assess longitudinal patterns of YMSM's engagement in EDPs and their contribution to HIV vulnerability. The generalizability of our findings are also limited given our recruitment catchment area was restricted to the DMA. Though our sample is socioeconomically diverse, future studies should seek to replicate our analyses with other community samples of YMSM as a means to better understand the reliability and robustness of these partnerships. Despite these limitations, our study has notable strengths. Our study sought to acknowledge calls-toaction that emphasize the importance of resilience frameworks when contextualizing HIV vulnerability by juxtaposing the distinct effects of YMSM's socioeconomic and psychosocial stress (McGarrity, 2014) . In addition, we sought to account for YMSM's embedded individual and interpersonal strengths that may elucidate how resilience manifests within socioeconomic stressful contexts (Herrick et al., 2011) . To our knowledge, our study is the first to examine YMSM's engagement in EDP by integrating risk and resilience theoretical approaches. Though psychosocial profiles and cumulative protective factors do not interact with socioeconomic disadvantage, we establish the relevance and importance of these constructs in assessing YMSM's EDP. Lastly, our findings support the general body of work that continues to demonstrate that resilience is an important and prevalent characteristic of YMSM despite ongoing risk. These findings could also inform the decision of local community organizations and AIDS service organizations to support and build health promotive factors in these men.
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